Supergravity
in Phenomenology and Cosmology




Supergravity
in Phenomenology and Cosmology

CMSSM - supergravity Inspired
Mo, M1z, Ag, tan 3




Supergravity
in Phenomenology and Cosmology

CMSSM - supergravity Inspired

. my, 95% CL
Pk

] & i my = 114 GeV
600-] AT =104 GeV,
3 1 !

: Atlas 01 95%CL

: “""'-_ /

P\ |\ €MS 0 95%CL

‘ Atlas 1195%CL

| CMS MET 95%CL

100 200 300 400 500 600 700 800 900 1000

m1/2 (GeV)



Supergravity
in Phenomenology and Cosmology

CI\/ISSI\/I supergrawty INnspired

800:'"'-'-""|""'__' L B A R LA A LA AR AL LA MR
: A my, =114 GeV

700]
]
K 2\
o B\ my, 95% CL
T o Atlas 2011 95%CL (PCL)
SN
s 1 Atlas 2011 95%CL (CLy)
400

E ! ‘l .*
i)t A Atlas 0195%CL
-

i ¢MS MHT 95%CL

100 200 300 400 500 600 700 800 900 1000

m1/2 (GeV)



Supergravity
in Phenomenology and Cosmology

CMSSM - supergravity Inspired

800y —r———————-
{ my, =114 GeV

7004
600 :

500_5 ; LHC post EPS

v

m, (GeV)

100 200 300 400 500 600 700 800 900 1000

m1/2 (GeV)



Supergravity
in Phenomenology and Cosmology

CMSSM - supergravity Inspired

tan p =10, u>0 -

5009

800 e _
i =119 Ge V
600{ 5 /
1 i :
J 1 ! '

m, (GeV)

100 200 300 400 500 600 700 800 900 1000

my» (GeV)



Supergravity
in Phenomenology and Cosmology

CMSSM - supergravity Inspired

m, (GeV)

100 200 300 400 500 600 700 800 900 1000

m1/2 (GeV)



Supergravity
in Phenomenology and Cosmology

CMSSM - supergravity inspired
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CMSSM with large Ao
to get mn ~ 125 GeV

B—uu becomes an
important constraint




Aymy=3-vV3, u>0

, My, = 1010 GeV
I%I,lefl Iy - I-

«'|
4 p
A

"

- -
____________




Strong Moduli Stabllization/Pure Gravity Mediation
Heavy volume modulus (mt ~ Mp) With  pudas, Linde, Mambrini.

heavy Polonyi-like field (mz >> mz2) Nleseateyyzre. Qb

b "“l’nmw
and gravitino have masses O(100)

- The gaugino masses are in the range of
hundreds to thousands of GeV.

- The LSP is the neutral wino which is nearly
degenerate with the charged wino.

- The lightest Higgs boson mass is
boson, i.e. mn ~ 125 - 126 GeV.




Strong Moduli Stabllization/Pure Gravity Mediation

Iwo parameter model!

X Mo = Ma/pe; tan 5

gaugino masses (and A-terms) generated through
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and gravitino have masses O(100) TeV. g / 300 Tev z
m, , = 600 TeV m
- The gaugino masses are in the range of S 1 § ’//400Tev S
hundreds to thousands of GeV. 3 N - / a0y S
= § 200 TeV X
. The LSPis the neutral wino which is nearly ~ E 3 g
degenerate with the charged wino. §* 100 TeV S
120- § . 3
. The lightest Higgs boson mass is 5 "o
boson, i.e. my ~ 125 - 126 GeV. <Q
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Evans, Ibe, Olive, Yanagida
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- as the inflaton W= M[

T - as the inflaton W = V3M§(T - 1/2)

Equivalent to R + R? (Starobinsky) model of gravity




